Glyceryl ethers (GE) of marine origin are made useful as natural surface-active or softening agents in cosmetics and ointments. It is now known that the starfish Asterias rubens,1) A. lincki,2) Ctenodiscus crispatus,2) and Pteraster militaris,2) all contain significant amounts of GE present in the form of diacyl glyceryl ethers (DAGE) in the pyloric ce cal and/or gonadal lipids. Recently, we have found another species of the starfish Solaster paxillatus and A. amurensis that have relatively high levels of those two lipid typesin both the pyloric cecal and ovarian lipids.3) These species are a good source of GE.4) In this paper, a further study was made for the lipid content and class composi tion andGE content and composition of the pyloric ceca and ovaries in the starfish Distolasteriasnippon, Asterina pectinifera, andLysastrosoma anthosticta. Additionally, in order to clarify the direct accumulation of GE from the dietary sources, the content and composition of these com pounds in the tissues of D. nippon were compared with those in the hepatopancreas of the scallop Patinopecten yessoensis, which was food for D. nippon. Lipid content and class composition of the different tis sues of the starfish D. nippon, A.pectinifera, and L. an thosticta and the scallop P. yessoensis are listed in Table 1 . Table 1 also shows the content and composition of un saponifiable matter isolated from the tissue neutral lipids of the above four species. The pyloric ceca of D. nippon and A. pectinifera yielded 5.5% and 5.0% of lipids on a wet weight basis, respectively, being relatively higher than those in L. anthosticta (2.2%). In comparing the pyloric ce cal lipids, its contents of the examined starfish appeared to be lower than those in S. paxillatus (12.8%)3) and A. amurensis (7.7%).3) On the other hand, those of the ovari an lipids (1.7-2.2%) of the examined starfish, closely simi lar to those in A. amurensis (2.1%),3) were relatively lower than those in S. paxillatus (11.2%).
3)
The pyloric cecal lipids of D. nippon studied contained a relatively high percentage of triglycerides (TG: 56.0%) with phospholipids (PL: 15.9%) and DAGE (13.4%). Con versely, the ovarian lipids of this species were character ized as being rich in PL (45.9%) and TG (30.2%) but poor in DAGE (6.0%). Whereas, both different tissue lipids of A. pectinifera and L. anthosticta examined had a remarka bly high percentage of PL (32.9-44.4% for the former spe cies; 43.6-50.2% for the latter ones)with TG (7.6-15.5%; 15.4-22.3%) and DAGE (0.9-3.2%; 4.6-5.6%). The DAGE contents (13.4%)of the pyloric cecal lipids of D. nippon, similar to those in A. amurensis (13.8%),3) were low compared with those in S. paxillatus (26.6%).3) Also, the contents of these compounds (3.2-6.0%) of the ovari an lipids of the examined starfish were somewhat similar to those in A. rubens (10.9%)1) and A. amurensis (8.6%)3) but were lower than those in A. paxillatus (86.0%),3) C. crispatus (over 70%),2) P. militaris (66%),2) and A. lincki (40%).2)
The unsaponifiable matter isolated from the tissue neu tral lipids of the examined starfish accounted 18.1-29.0%, having much higher concentrations of sterols (54.3-91.3%) with considerable amounts of GE (6.6 28.2%) and alkenyl types (0.8-14.3%). The GE contents of the pyloric cecal unsaponifiable matter of D. nippon (28.2%) showed a relatively low percentage compared with those in S. paxillatus(72.0%),3) A. forbesi (62%),8) and A. amurensis (58.7%).3)
The GE compositions of the pyloric ceca and ovaries of D. nippon, A. pectinifera, and L. anthosticta are given in Table 1 . Between both tissues of D. nippon and A. pec tinifera the components of GE were similar in composi tion, respectively. Even, as opposed to odd, numbers of carbon atoms, ranging from C14.to C20, prevailed for the alkyl moiety. The most predominant component found was 18:0 (batyl alcohol: 41.0-42.2% for D. nippon; 51.5 61.8% for A. pectinifera) followed by 16:0 (chimyl alco hol: 22.7-23.5%; 11.3%) and 20:1 (19.8-19.9%; 10.7 16.8%), indicating a high level of saturated moieties (73.0%; 71.6-80.6%). On the other hand, of the different tissues of L. anthosticta, these components consisted mainly of 18:0 (36.2-51.4%) and 16:0 (33.7-41.4%). The branched chain GE also occurred in considerableamounts (2.6-6.4%) in the differenttissues of the previous three spe cies.The component GE in the pyloric ceca and ovaries of D. nippon, A. pectinifera, and L. anthosticta was charac teristically rich in 18:0 (36.2-61.8%). The result was in agreement with those of A. lincki (64.4%),9) A. amurensis (48.3%),3) P. militaris (44.1%),9) S. paxillatus (40.9%),3) and C. crispatus (30.9%).9) Of the scallop P. yessoensis, the hepatopancreas lipids and their neutral lipid unsaponifiable matter contained minute amounts of DAGE (0 .3%) and GE (1.7%), respec tively. On the other hand, in the composition of the latter compounds, the most predominant component found was 16:0 (32.9%) followed by 18:0 (19.5%) and 20:1 (15.8%). Consequently, the content and composition of GE in the starfish D . nippon differed from those in P. yessoensis, which was diet for D . nippon. It was likely that D. nippon itself was capable ofGE synthesis, as has been reported for the tissues of another starfish species A. forbesi.10) The biological role of GE in marine invertebrates, however, is not well known.
Tentatively, it may be concluded that GE originated from DAGE are present in the pyloric ceca and/or ovaries of the various starfish species although their relative proportions in content and composition are quite differ ent.
